BACKGROUND: Ageing and depression are associated with disability and have significant consequences for health systems in many other developing countries. Depression prevalence figures among the elderly are scarce in developing countries.
INTRODUCTION
The Global Burden of Disease study identified unipolar depression as the main cause of years lost to disability worldwide in 2001, amounting to about 9.5% of all losses 1 . If depression at all ages is an important public health problem, depression in the elderly represents an even greater challenge because of its implications for families, the society as a whole, and for public health services 2 . Depression in the elderly can predispose to chronic medical conditions or adversely affect their evolution [3] [4] [5] and can delay rehabilitation due to the impact on mental and social functional decline 6 . The toll of depression also includes a decrease in quality of life 3, 7, 8 and a higher risk of premature death from cardiovascular disease 5 .
However, only a fraction of people with depression are recognized, and an even a smaller fraction receives adequate treatment, increasing the demand for healthcare services and associated costs [9] [10] [11] [12] [13] [14] . In developed countries, depression prevalence in the elderly has been found to range between 7 and 36% in out-patients and to be close to 40% in hospitalized patients 15 . Prevalence estimates from developing countries are scarcer. In Mexico, for instance, the few depression prevalence studies carried out have not focused on persons 60 years and older, and, consequently, sample sizes have been too small to yield precise estimates [16] [17] [18] [19] .
However, depression in older adults may have significant consequences for health systems in Mexico and many other developing countries. The overarching goal of this study was to analyze the scope of depression among older adults as well as the cross-sectional relationships of depression with cognitive impairment, social and demographic variables, quality of life, and utilization of health services in a representative community sample of Mexico City residents aged 60 years and older, insured by the main healthcare provider in the city, the Mexican Institute of Social Security (IMSS for its initials in Spanish: Instituto Mexicano del Seguro Social).
MATERIALS AND METHODS

Study Population
Data reported here are from the first wave of the "Integrated Study of Depression Among Elderly Insured by IMSS in Mexico City." The population base consists of all non-institutionalized persons 60 years or older insured by IMSS and residing in Mexico City (N=384,000), which represents 48% of all Mexico City people 60 years and older. IMSS is a mandatory social security system offering a comprehensive package of benefits, including healthcare at all levels, as well as economic benefits such as a retirement pension. IMSS-insured workers and their close relatives are affiliated to a Family Medicine Unit on the basis of their home address. Elderly insured by the IMSS are more likely to have 6 or less years of education than their non-IMSS affiliated counterparts.
Sampling Strategy and Representativeness
A three-stage cluster sampling procedure was used to obtain a probabilistic sample of IMSS affiliates, regardless of their healthcare utilization. Initially, 8 of the 45 IMSS Family Medicine Units existing in the City were randomly selected (two in each of four regions in which Mexico City is divided by IMSS). Next, within each selected Family Medicine Unit, we randomly selected 12 physician offices. Finally, a list of all insured people (locally named "patient lists") for each physician office was obtained, and the records of 29,340 Mexico City residents who were 60 years or older at the time of the survey were extracted from these lists regardless of service utilization to avoid selection bias.
However, it is important to note that patient lists are kept locally and are not actively updated in case of death or change of address. They contain only information on date of birth, gender, and the patient's address. Up to two home visits by research interviewers were scheduled for all the 29,340 identified persons. During the home visits, we were not able to contact 11,373 identified persons for the reasons stated in Figure 1 , mainly due to address errors or change of address (73%) or because the chosen respondent had died (24%). Thus, 17,967 enlisted persons were potentially reachable to be interviewed. Of them, 4.1% were either sick at the time of the interview or had a delirium-associated altered mental state, as assessed by the trained personnel who made the home visits, and 7,482 were interviewed (25.5% of those originally identified and 41.9% of those reachable to be interviewed). No contact could be established with 8,846 potential participants. Only a small fraction of potential participants openly refused to participate in the study (4.9%). A sub-study on a 10% random sample of those not contacted was done to test if a more intensive household visiting strategy would yield different results, but very similar rates were obtained (data available upon request). Thus, correcting the sample frame for address errors or changes resulted in a total sampling frame of 12, 172 individuals, and a response rate of 61.5%. The response rates are consistent with similar studies around the world 20 .
In order to improve sample representativeness, we used post-stratification and calculated selection probabilities using census data 21 . Counts of interviewed persons were obtained for a simultaneous cross-tabulation of 5-year age groups, gender, and five education groups. The same table was assembled for the counts of Mexico City residents, estimated using Census data and official population projections. This allowed us to calculate selection probabilities specific by age, Figure 1 . Results of home interview visits to the selected individuals. gender, and education, which were used as sampling weights in all statistical analyses. The post stratification allowed to correct for the fact that respondents under-represented those 85 and older as well as those highly educated (28% and 39%, respectively) and over-represented those less educated older adults (60%).
Non
Measurements
Depression was assessed using the 30-item Geriatric Depression Scale (GDS) 22 . The GDS was developed specifically for interviewing older persons, was not based on somatic symptoms, and has been widely used in different settings [23] [24] [25] , including community studies 26 . The GDS is easy to administer and possesses adequate sensitivity (∼92%) and specificity (∼89%) [27] [28] [29] [30] [31] . Participants with a score of 11 points or higher in the GDS were considered to have significant depressive symptoms. For this study "depression" was operationally defined as the presence of significant depressive symptoms according to the GDS. Questions were also included to determine the presence, during the previous year, of nine stressful events that have been found to be associated to depression 32 . Four events (serious illness or injury, increased trouble with daily activities, and loss of vision or hearing) were considered to indicate the presence of recent severe morbidity. The other five dealt with participant retirement, financial problems, trouble with neighbors, marital separation/divorce, and serious illness of someone close to the participant.
Cognitive impairment was assessed with a previously validated Mexican version of the Mini Mental State Examination (MMSE) 33 . A threshold of 23 points or less was used to indicate cognitive impairment. Health-related quality of life (HRQOL) was measured with a previously validated Mexican version of the 36-item Short Form Health Survey (SF-36) [34] [35] .
Scoring was performed using the RAND algorithm 36 , which produces an overall SF-36 score as well as scores for eight subscales (physical functioning, role limitations due to physical health or to emotional problems, vitality, emotional well being, social functioning, bodily pain, and general health). Scores range from 0 to 100, with higher scores indicating better health-related quality of life. Health care utilization was assessed through two questions about health care use during the previous 6 months, "for any reason" or "because of emotional problems," and by individual questions about the type of healthcare facilities attended in each case, both at any healthcare institution or at specific IMSS healthcare facilities.
Data were collected from July to December of 2004 through a standardized questionnaire, administered through face-toface interviews at the participant's home by previously trained personnel, and supervised by qualified research assistants.
Data Analysis
Logistic regression was used to model the prevalence of significant depressive symptoms and cognitive impairment as a function of age, gender, education, marital status, and stressful life events. The association between depression and health-related quality of life and healthcare use was examined by classifying the sample into four groups, based on the crosstabulation between depression and recent severe morbidity (no depression and no recent severe morbidity, no depression but recent severe morbidity, depression and no recent severe morbidity, and depression and recent severe morbidity). This stratification variable allowed us to identify if lower healthrelated quality of life or higher healthcare use was due to depression and not to recent severe morbidity and if the effect of depression alone was similar to the effect of recent morbidity alone. This variable was used as the predictor of interest in multivariate models that simultaneously adjusted for age, sex, education, serious illness of someone close, retirement, trouble with neighbors, financial problems, and marital separation. Adjusted means or proportions are presented based on these models and setting the rest of predictors to their mean values in the sample.
Due to the complex sample design and post-stratification of the sample, conventional methods for obtaining standard errors were not appropriate. Rather, standard errors were obtained, in all analyses, through bootstrap re-sampling techniques with 2,500 sample replications 37 . Replicates were obtained considering the strata and sample clusters employed in our survey. STATA software, version 9.2, was used in all analyses 38 .
RESULTS
Prevalence of Significant Depressive Symptoms
A total of 7,482 older adults was interviewed, and 7,449 had non-missing values on key variables. Table 1 shows depression prevalence estimates among IMSS-insured elderly residing in Mexico City by age-group and gender. The overall estimated prevalence of depression in this population was 21.7% (95% CI, 20.4-23.0). Women showed a higher proportion of depression (24.7%) than men (16.2%). In both genders, depression prevalence showed similar figures in all age groups with overlapping 95% confidence intervals, yet it seemed the highest in the 75-79 age group and lowest in those 90 years and older. Depression prevalence for those 80 and older was 25.3% (95% CI, 21.8-29.2).
Depression Correlates
The adjusted odds of depression were 58% higher in women compared to men (Table 2) . Also, a monotonic inverse relationship was observed between education and depression prevalence. Stressful events indicating the presence of recent severe morbidity were each independently associated with an increased prevalence of depression with adjusted odds ratios (aORs) ranging between 1.5 and 2.3. The other five stressful situations were also independently associated with increased odds of depression with aORs ranging between 1.3 to 2.8.
Older adults with depression had an adjusted mean MMSE score 0.6 units lower (p<.05) than the corresponding adjusted score estimated for persons without depression (Table 3) . Additionally, the adjusted cognitive impairment prevalence was also significantly higher in those with depression (18.9%) compared to those without depression (13.7%).
As seen in Table 4 , lower adjusted overall SF-36 scores (p<.05) were observed in those without depression but with recent severe morbidity (63.7), those with depression but no recent severe morbidity (49.6), and those with depression and recent severe morbidity (43.5) than in those with no depression or recent severe morbidity (71.9). Scores in most SF-36 subscales were similar in depressed participants with no recent severe morbidity and in non-depressed persons with recent severe morbidity. However, depressed elderly with no recent severe morbidity showed lower scores in the role limitations due to emotional problems and the emotional wellbeing subscales than those observed in non-depressed elderly with recent severe morbidity.
The adjusted percentage of IMSS elderly with neither depression nor recent severe morbidity who visited any healthcare institution during the 6 months previous to the interview for any health problem was 79.3% (Table 5 ). Compared to this group, persons with depression and no recent severe morbidity had a 64% increase in their adjusted odds of utilization, similar to the increase in utilization seen in persons with recent severe morbidity with or without depression. Similar patterns were found for use of any IMSS facility, of an IMSS family medicine unit, and of an IMSS hospital, for any health problem Healthcare utilization associated with feeling nervous or worried represented a small fraction of all healthcare utilization. Persons with depression and no recent severe morbidity showed, in general, similar utilization rates to those found in persons with depression and recent severe morbidity, with aORs generally close to 3, regardless of the type of healthcare facility attended.
DISCUSSION
We present the prevalence of depression and its correlates in a large community sample of elderly insured by the largest healthcare provider in Mexico City. Results, however, must be interpreted in the light of several limitations. First, perhaps the most important limitation of this study is that we were only able to interview a low fraction of those listed in the selected physician offices, in part as a result of a lack of active update in the patient lists used to identify study participants. Census data indicate that we under-sampled city residents with the oldest ages and higher education. We tried to overcome the problem of sample representativeness by calculating selection probabilities specific by age, gender, and education, and we used them as sample weights in all analyses presented here. Additionally we used bootstrapping techniques, considering the sample design, to obtain more valid estimates of standard errors in all statistical analyses. We believe that these procedures allow us to make valid inferences to the non-institutionalized elderly population insured by IMSS residing in Mexico City.
Second, depression prevalence was determined using the 30-item GDS, a scale that assesses depressive symptoms without regard of the 4-week timeframe included in the DSM-IV standard and that, consequently, is prone to exhibit a relatively high GDS false-positive rate 39 . Several validation studies have reported lower GDS specificity than sensitivity values for detecting major depression [27] [28] [29] [30] [31] . We found that one in eight IMSS insured elderly have depression (21.7% overall). Correcting this figure for the average GDS sensitivity and specificity values reported in the reviewed validation studies, we estimate the prevalence of major depression in our target population at 13.2% (6.4% in men and 16.9% in women). The 30-item GDS prevalence figures by gender were similar to those reported in elderly Hispanics in New Mexico using the 15-item GDS 40 . Alegría et al. recently studied the prevalence of mental illness in several Latino groups, and it is interesting that lifetime prevalence of major depression among Mexican immigrants was lower than other Latino groups (11.8%), unfortunately no specific data for older persons were reported 41 . Our corrected prevalence figures are similar to those found for persons aged 60 and older in a national community survey in Mexico, using a different screening instrument based on DSM-IV criteria 19 .
Third, we analyzed the independent association among significant depressive symptoms and socio-demographic factors, stressful events, cognitive impairment, health-related quality of life, and healthcare use. Such cross-sectional associations are subject to temporal ambiguity. Our study will follow up over time all identified participants with depression and a randomly selected sample of surveyed persons without initial depression. This will allow us to confirm or discard the cross-sectional associations found. Fourth, the association between depression in the elderly with health-related quality of life and healthcare use may be confounded by the presence of co-morbidities such as diabetes, hypertension, cancer, and cardiovascular conditions. We controlled for co-morbidities only through the variable "recent severe morbidity," a composite of recent severe health problems and increasing disability. Chronic diseases diagnosed by a doctor were only measured in 39% of participants, which will be followed up overtime. In this sub-sample, we did similar analyses to those presented for the entire sample and found that the addition of terms for six chronic conditions reduced only slightly (less than 15%) the associations between depression and health-related quality of life and healthcare use presented here.
Acknowledging the above limitations, our study provides important findings that contribute to what is already known about depression in the elderly worldwide. Depression was more frequent in women, and an inverse relationship between education and depression prevalence was observed 42, 43 . In addition, we found a higher depression prevalence in participants reporting stressful events, as has also been found in other studies 32, 44, 45 . Cognitive impairment was also more common among participants with depression than in persons without depression. As mentioned by others 46, 47 , depression could be a risk factor for cognitive decline and dementia. However, the relationship between depression and dementia could be more complex. Thus, depression could be an early symptom of undiagnosed dementia or share common risk factors with dementia [48] [49] .
Depression has an independent negative impact on healthrelated quality of life 3, [7] [8] . We found lower health-related quality of life in participants with depression, regardless of the presence of recent severe morbidity, than in those without depression or recent severe morbidity. An adjusted SF-36 subscale score indicating impairment among depressed participants without recent severe morbidity was similar to those observed in persons with recent severe morbidity but no depression. The exception was in subscales measuring mental health, where score reductions were higher in the group with depression but no recent severe morbidity. Both cross-sectional and longitudinal studies have also documented that depression increases healthcare utilization 3, 12 . We found that participants with depression and no recent severe morbidity showed higher increases in utilization rates, both for any reason and for emotional problems, than to those observed in persons who had recent severe morbidity but no depression. Indeed, depression independently increased utilization rates in a similar fashion in those with and without recent severe morbidity. Additionally, consistent with health services research in other countries 3, 50 , persons with depression tended to use IMSS family medicine units more frequently than hospitals.
In conclusion, our study provides useful information on the prevalence of depression among older adults and its correlates for the urban population in a developing country. Even in developing countries, the benefits of elderly depression treatment in primary-care units may more than offset its associated costs. Treatment may lower utilization rates and eventually free up resources that could be applied to improving the functional status of older adults, improved care for medical conditions that accompany depression 51 , and may even extend life 52 . In addition, offering treatment for depression may be instrumental in delaying the onset or slowing down the rate of cognitive decline 48 . Therefore, the design and implementation of systematic training of primary-care physicians on the detection and management of elderly patients with depression should be granted high priority in developing countries. Primary care teams, including a depression care manager, primary care doctor, and psychiatrist, seem to have better results than the usual primary physician-centred care 14 .
Finally, it is also important to continue research in this area 
